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TEXAS  NATURAL  RESOURCE  CONSERVATION  COMMISSION 
PETROLEUM  STORAGE  TANK  DIVISION 

LPST  SITE  CLOSURE  REQUEST  FORM 

This  form  is  to  be  used  to  request  closure  for  Leaking  Petroleum  Storage  Tank  (LPST)  cases.  The  soil  and  groundwater 
cleanup  goals  must  be  met  prior  to  submitting  this  form.  These  cleanup  goals  should  be  derived  from  either: 

•  the  TWC  Guidance  Manual  for  LPST  Cleanups  in  Texas,  January  1990  so  long  as  these  goals  were  achieved 
prior  to  November  8, 1995,  or 

•  the  TNRCC  Risk-Based  Corrective  Action  for  Leaking  Storage  Tank  Sites  document,  January  1994  (RG-36). 
Submission  of  this  Site  Closure  Request  constitutes  certification  by  the  Responsible  Party,  Corrective  Action  Specialist 
(CAS),  and  Corrective  Action  Project  Manager  (CAPM)  that  all  necessary  corrective  actions  have  been  completed  and 
final  closure  of  the  subject  site  is  appropriate  at  this  time.  By  signing  this  Site  Closure  Request,  the  Responsible  Party, 
CAS,  and  CAPM  acknowledges  that  no  further  corrective  actions,  wiSi  the  exception  of  activities  subsequently  approved 
by  the  TNRCC,  will  be  eligible  for  reimbursement  after  the  RP’s  signature  date.  Although  costs  for  activities  such  as 
groundwater  monitoring  or  remediation  system  operation  and  maintenance  may  have  been  approved  for  an  annual  period, 
these  activities  should  cease  upon  submission  of  the  Site  Closure  Request  as  these  activities  will  not  be  considered  eligible 
for  reimbursement  beyond  the  date  of  the  Site  Closure  Request.  Additionally,  any  costs  relating  to  site  assessment  or  other 
corrective  action  activities  will  not  be  eligible  for  reimbursement  if  the  activities  are  conducted  after  the  date  of  the  Site 
Closure  Request,  unless  specifically  approved  by  the  TNRCC.  If,  upon  review  by  the  TNRCC,  the  TNRCC  concurs  that 
the  site  meets  the  conditions  for  final  closure,  the  costs  for  closure  activities  necessary  to  restore  the  site  to  its  original 
condition  will  be  reviewed  and  approved  as  appropriate.  If  the  TNRCC  determines  that  the  site  does  not  meet  the 
conditions  for  final  closure,  the  TNRCC  will  request  a  workplan  and  cost  proposal  for  the  next  appropriate  corrective 
action  activity  necessary  to  proceed  towards  final  closure  unless  appropriate  activities  have  previously  been  approved.  The 
only  type  of  proposal  that  should  be  attached  to  the  Site  Closure  Request  is  for  site  closure  costs.  Any  proposals  attached 
to  the  Site  Closure  Request  for  activities  other  than  site  closure  will  not  be  processed  and  will  be  withdrawn  from 
consideration. 

If  any  of  the  following  apply,  the  site  is  not  ready  for  closure  and  this  form  should  not  be  submitted: 

•  The  appropriate  LPST  cleanup  goals  have  not  been  met  (a  proposal  for  the  next  appropriate  step  should  be 
submitted  instead); 

•  Phase-separated  hydrocarbons  (>0.1  feet)  currently  exist  at  the  site; 

•  The  contaminant  plume  is  increasing  in  size;  or 

•  AU  wastes  and  other  material  generated  from  the  site  have  not  been  properly  disposed; 

Do  not  use  this  form: 

•  if  the  release  was  not  from  a  regulated  underground  or  aboveground  storage  tank; 

•  for  tank  removal-from-service  activities  not  associated  with  an  LPST  site  (use  the  Release  Determination 
Report  Form  (TNRCC-0621)  or  other  appropriate  format); 

•  for  situations  where  the  second  set  of  confirmation  samples  collected  during  tank  removal-from-service 
activities  confirms  suitability  for  closure  (use  the  Release  Determination  Report  Form  (T^CC-0621)  or  other 
appropriate  format);  or 

•  for  shutdown  of  remediation  systems  or  for  plugging  of  monitor  wells  when  site  closure  is  not  yet 
appropriate. 

If  asked  to  initiate  additional  activities,  submit  a  workplan  and  preapproval  request  for  those  activities  on  sites  eligible  for 
reimbursement.  Please  review  the  document  entitled  Preapproval  for  Corrective  Action  Activities  (RG-1 1 1)  for  procedures 
on  preapproval  requests  and  the  other  PST  guidance  pamphlets  and  rules  for  additional  information  on  LPST  sites. 

Complete  all  blanks  and  check  “yes”  or  “no”  for  all  inquiries.  IF  A  COMPLETED  ASSESSMENT  REPORT  FORM 
(TNRCC-0562)  WAS  PREVIOUSLY  SUBMITTED,  YOU  DO  NOT  NEED  TO  ANSWER  THE  QUESTIONS 
WITHIN  THE  DA^  OUTLINED  AREAS  UNLESS  THE  INFORMATION  HAS  CHANGED.  If  the  question  is 
not  applicable  to  this  site,  indicate  with  N/A.  If  the  answer  to  the  question  is  unknown,  please  indicate.  If  space  for 
supplemental  information  is  needed,  insert  numbered  foomote  and  provide  brief  supporting  discussion  in  Section  VI, 
Justification  for  Closure. 


TNRCC-0028  (9-1-96) 


Page  1  of  9 


SITE  CLOSURE  REQUEST  FORM 
I.  GENERAL  INFORMATION 


m.  RELEASE  ABATEMENT/REMEDIATION 

Date  Release  Discovered:  First  Release  -Summer.  1987:  Second  Release  -  Summer.  1996  See  Section  VI 

Substance(s)  released:  (check  all  that  apply)  ^Gasoline  nAlcohol-blended  fuel  (Type  and  percentage  of  alcohol; _ 

QDiesel  QUsed  Oil  *  Jet  Fuel  (type: _ )  ^Aviation  Gasoline  QOther:  (be  specific) _ 

Source  of  Release  (specify  all  that  apply): 

^Spills/overfills  ^Piping  leaks  flDispenser  leaks  flTank  corrosion  ‘  Other: _ 


^Yes  ONo  Has  a  receptor  survey  been  conducted? 
^Yes  QNo  Has  a  water  well  inventory  been  conducted? 


□Yes  KINo 

Have  vapor  impacts  to  buildings  or  utility  lines  ever  been  associated  with  this  release?  If  Yes,  specify  the 
measures  taken  to  abate  the  impact  and  indicate  the  latest  date  that  an  impact  was  noted: 

...The  second  releasejsee  Section  VD  was  from  a  AVGAS  oioeline  which  mav  be  considered  a  utilitv  line 

□Yes  KINo 

Have  subsurface  utilities  ever  been  affected  with  NAPL  or  vapors  by  this  release?  If  Yes,  indicate  the 
latest  date  that  an  impact  was  noted: 

i - 

- 

If  not  already  provided  in  Release  Determination  Report  Form  (TNRCC-0621),  or  if  the  information  has  changed  since 
submittal  of  the  Release  Determination  Report,  indicate  number  of  tanks  currently  and  formerly  located  at  this  site  (attach 


pages  as  necessary): 

Tvoe  tUST/AST) 

Product  Tvoe 

Size  (aoorox.  eal) 

Current: 

UST 

aasoline 

10.000 

UST 

easoline 

10.000 

UST 

easoline 

10.000 

UST 

easoline 

10.000 

Former: 

UST 

easoline 

10.000 

Date  Removed  from  Service 

1996 

UST 

easoline 

10.000 

1996 

UST 

waste  oil 

500 

1996 

UST 

easoline 

10.000 

1996 

UST 

easoline 

12.000 

1996 

^Yes  HNo  If  the  were  permanendy  removed  from  service,  were  native  soil  samples  collected  from  beneath  the 
tanks  and  the  entire  length  of  the  piping?  If  No,  explain  why  not: 


^Yes  DNo  Was  a  new  USX  system  installed?  If  Yes,  indicate  the  date,  number  of  tanks  and  their  contents: 
See  Above 


□Yes  lElNo  Are  there  any  open  excavations  at  the  site?  If  Yes,  state  size,  location,  purpose,  and  status  for  each  of  the 
excavations: _ 


Type(s)  of  soil  remediation  and  time  periods  the  remediation  method  was  operational  (indicate  all  that  apply): 

□Excavation _ 7/96 _  to  9/96 _ (dates),  and 

‘  Aboveground  Bioremediation/Aeration  _ _  to _ (dates),  or 

‘  Thermal  Treatment _  to _ (dates),  or 

‘  Disposal  7/96 _  to _ 9/96 _ (dates). 

□Soil  Vapor  Extraction _  to _ (dates). 

□in-Situ  Bioremediation  12/97 _  to _ Present _ (dates). 

I  iNone 
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m.  RELEASE  ABATEMENT/REMEDIATION  (Continued) 

Type(s)  of  groundwater  remediation  and  time  periods  the  remediation  method  was  operational  (indicate  aU  that  apply)  :  N/A 

□Groundwater  Pump  and  Treat _  to _ (dates) 

□Air  Sparging/SVE _  to _  (dates) 

□in-Situ  Bioremediation  _ to _ (dates) 

□other: _  _  to _  (dates) 

□None 

□Yes  □No  Were  copies  of  all  receipts  and  manifests  to  document  disposition  of  all  wastes  submitted  to  the  TNRCC?  If 
No,  attach  copies  to  this  form. 

Measured  total  volume  of  NAPL  recovered:  <  1.0 _ gallons. 

Estimated  total  volume  of  soil  removed:  475 _ cubic  yards  (exclude  soil  cuttings  removed  from  borings). 

Estimated  total  volume  of  groundwater  treated/removed:  0 _ gallons  (if  known). 

Estimated  pounds  of  hydrocarbons  removed  or  treated  from  soil  (if  known):  Not  availahlp _ 

Estimated  pounds  of  hydrocarbons  removed  or  treated  from  groundwater  (if  known):  Not  availahlft _ 

Estimated  percent  of  total  contaminants  removed  or  treated  (if  known):  Not  available _ 
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IV.  SOIL  DATA  VALIDATION 


Are  there  now  affected 

below  the  ground  surfa 
Type  of  surfac 
^Pav 
□Oth 
Is  there  public 

Total  number  of  borini 

^Yes  DNo  Was 
orgr 
the  b 

riYes  ^No  Are  5 
cono 

^Yes  DNo  Were 
with 

surface  soils  (contamination  exceeding  health-based  target  concentrations)  present  within  2  feet 
ce?  OYcs  ^No  riUnknown 
e  cover  over  affected  surface  soil  area: 

ed  [^Asphalt  or  flConcretel  Percent  of  affected  soils  covered?  80  f7]Unpaveri 

er; 

access  to  the  uncovered  affected  surface  soil  area?  QYes  ^No 

rs:  18  (including  those  completed  as  monitor  wells) 

the  vertical  and  horizontal  extent  of  soil  impacts  defined  (to  the  more  stringent  of  health-based  target 
oundwater  protective  soil  concentrations  horizontally  and  to  groundwater  or  nondetect  vertically)  by 
orings? 

shallow  (0-15  feet  below  ground  surface)  soils  affected  (contaminant  levels  exceed  health-based  target 
mtrations)  on  adjacent  properties  (including  right-of-way  properties). 

all  soil  sample  collection,  handling,  transport,  and  analytical  procedures  conducted  in  accordance 
TNRCC  and  EPA  requirements?  If  No.  provide  justification: 

MAXIMUM  SOIL  CONCENTRATION  LEVELS 

Soil 

Contaminants 

Sample 

Date 

Sample 

Location 

Depth 
(in  feet 
below 
ground 
surface) 

Analytical 

Method 

Maximum 

Concentration* 

(mg/kg) 

Target  Cleanup  Goals** 

(indicate  source  of  target 
cleanup  goals:  1990  or  1994 
[Plan  A  or  B]  guidance)^ 

Benzene 

7/25/91 

FM-4 

~10 

USEPA  8020 

<2 

0.74 

Toluene 

7/25/91 

FM-4 

~10 

USEPA  8020 

31 

503 

Ethylbenzene 

7/25/91 

FM-4 

~10 

USEPA  8020 

12 

835 

7/25/91 

FM-4 

~10 

USEPA  8020 

85 

968 

Total  BTEX 

7/25/91 

FM-4 

~10 

USEPA  8020 

128 

__ 

TPH 

7/25/91 

FM-4 

~10 

USEPA  418.1 

610 

..... 

Other  Total  Lead 

8 

USEPA  6010A 

10 

NA(400)b/ 

Other 

Enter  maximum  soil  analytical  results  for  soils  remaining  beneath  the  site  (take  into  account  all  available  data,  including 
information  obtained  during  the  release  determination  (tank  removal  from  service,  minimal  site  assessment,  etc)). 

If  Plan  A  cleanup  goals  were  used,  provide  the  potential  groundwater  beneficial  use  category  and  a  justification  of  how  it 
was  determined  in  Section  VI. 

1990  cleanup  goals  may  be  used  only  if  all  activities  necessary  to  meet  those  goals  were  completed  by  November  8, 1995. 
Category  n  Plan  A  Groundwater  Protective  (mg/kg),  TNRCC,  1994. 

NA  (400)  =  TNRCC  criteria  not  available.  A  screening  level  of  400  mg/kg  is  presented  based  on  Revised  Interim  Soil 
Lead  Guidance  for  CERCLA  Site  and  RCRA  Corrective  Action  Facilities  (USEPA,  1994) 
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V.  GROUNDWATER  DATA  VALroATION 

Is  groundwater  at  the  site  impacted?  ^Yes  flNo 

Did  the  assessment  document  that  groundwater  was  not  impacted?  OVes  I^No  If  No  or  unsure,  provide  justification  for 
not  determining  whether  there  is  a  groundwater  impact:  Groundwater  impact  was  demonstrated. 

Total  number  of  monitoring  wells  installed:  12 

Will  any  of  the  remaining  wells  be  used  in  the  future?  DVes  ^No  If  Yes,  specify  exactly  which  well(s)  will  be  used: _ 

If  No,  they  must  be  plugged  in  accordance  with  30  TAG  Chapter  338  after  obtaining  approval  for  site  closure.  Do  not  plug 
the  wells  until  you  receive  concurrence  on  site  closure.  Costs  of  well  plugging  may  be  allowable  for  reimbursement  if  all 
eligibility  requirements  are  met  and  if  the  wells  were  installed  under  the  direction  of  the  TNRCC  specifically  to  address  the 
confirmed  release  at  the  site.  Provide  a  proposal  with  this  form  (if  the  site  is  eligible  for  reimbursement)  for  costs  of  the 
well  plugging. 

Measured  total  dissolved  solids  (TDS)  concentration  in  groundwater:  <3.000  me/1.  From  which  mnnitnr 

was/were  the  samole(s)  collected?  Estimated  based  on  soecific  conductivitv  readings  at  site  monitor  wells 

Measured  groundwater  yield  at  the  site:  380  gallons/dav  tas  determined  from  well  adequately  srreeneH 

in  the  impacted  aquifer).  QNot  determined. 

Measured  groundwater  depth  at  the  site  ranees  between  20  and  25  feet  below  the  top  of  well  casino 

Time  period  of  groundwater  monitorine  at  the  site  (dates):  1 1/90  to  1 1/97 

Total  number  of  eroundwater  monitoring  events:  13 

What  type  of  aquifer  is  impacted?  (unconfmed,  confined,  semi-confined):  unconfined 

Distance  from  maximum  plume  concentration  point  to  nearest  existing  downgradient  well  location  (not  monitor  well): 

>  0,5  mile  direction  (Input  “  >0.5  mile”  if  there  is  no  well  within  n  mile  downgradient) 

Are  any  water  supply  wells  impacted  or  immediately  threatened?  QYes  ^No 

If  Yes,  specify  type  of  well:  QDrinking  water  □Non-drinking  water 

Are  there  any  existing  water  wells  located  within  the  area  of  impacted  groundwater?  OYes  □No 

If  Yes,  specify  type  of  well:  □Drinking  water  □Non-drinking  water 

Has  surface  water  been  affected?  □Yes  □No 

Will  the  groundwater  contaminants  likely  discharge  to  a  surface  water  body?  □Yes  □No 

What  is  the  potential  impact  of  affected  groundwater  discharge  on  surface  water? 

□Current  impact  □Discharges  within  500  ft.  □Discharges  within  500  to  0.25  miles 
□No  potential  impact 

□Yes  □No  Were  groundwater  sample  collection,  handling,  transport,  and  analytical  procedures  conducted  and 

documented  in  accordance  with  TNRCC  requirements?  If  no,  provide  iustification: 

I 
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_ V.  GROUNDWATER  DATA  VALmATION  (Continued) 


^Yes  DNo  Is  the  extent  of  groundwater  contamination  defined  (to  MCL  concentrations)?  If  No,  provide  justification 
for  not  defining  the  plume: _ _ 

OYes  ^No  Have  groundwater  impacts  from  this  release  been  detected  on  adjacent  properties?  If  No,  is  off-site 
migration  probable?  ‘  Yes  ‘  ^  No  Is  there  documentation  that  off-site  migration  has  not  occurred 
(sample  results  from  off-site  sampling  point)?  ‘  ^  Yes  *  No 

□Yes  No  Was  the  static  groundwater  level  above  the  top  of  the  well  screen  in  any  monitor  wells  during  any  of  the 
last  4  monitoring  events?  If  Yes,  provide  a  statement  of  validity  regarding  these  samples: 


□Yes  □No 


Have  groundwater  samples  from  all  monitor  wells  met  the  target  cleanup  goals  for  the  last  four 
consecutive  sampling  events? 


TPH 


Acenaphthene 


Anthracene 


Fluoranthene 


Fluorene 


Naphthalene 


Phenanthrene 


rene 


Other  MTBE 


MAXIMUM  GROUNDWATER  CONCENTRATIONS 


Groundwater 

Contaminants 

Sample 

Date 

Sample 

Location 

Laboratory 

Method 

Maximum 

Concentration* 

(mg/I) 

Benzene 

11/13/97 

ST019MW072 

USEPA  8020 

7.1 

Toluene 

11/16/97 

ST019MW260 

USEPA  8020 

5.2 

Ethylbenzene 

11/16/97 

ST019MW260 

USEPA  8020 

0.43 

Total  Xylenes 

11/16/97 

ST019MW260 

USEPA  8020 

3.1 

Total  BTEX 

11/16/97 

ST019MW260 

USEPA  8020 

12.03 

ST019MW077  USEPA  8310 


11/16/97  ST019MW260  USEPA  8310 


11/12/97  ST019MW077 


11/16/97  ST019MW260  USEPA  8310 


11/13/97  ST019MW072  USEPA  8310 


11/13/97  ST019MW072  USEPA  8310 


11/16/97  ST019MW260  USEPA  8310 


ST019MW260  USEPA  8310 


ST019MW074  USEPA  7421 


11/16/97  ST019MW260  USEPA  8020 


11/16/97 


11/12/97 


0.028 


0.000044 


0.0012 


0.0017 


0.120 


0.002 


0.001 


0.021 


34 


Target  Cleanup  Goals** 
(indicate  source  of  target 
cleanup  goals:  1990  or  1994 
[Plan  A  or  B]  guidance) 


0.0294 


.3 


_  3.65 


73 


Enter  maximum  groundwater  analytical  results  from  the  most  recent  12  months  of  monitoring. 

1990  cleanup  goals  may  be  used  only  if  all  activities  necessary  to  meet  those  goals  were  completed  by  November  8,  1995. 
Category  II  Plan  A  Groundwater  Concentration  (mg/L)  (TNRCC,  1994). 

NA  =  Groundwater  criteria  not  available  from  TNRCC. 
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VI.  JUSTIFICATION  FOR  CLOSURE 


Please  provide  a  brief  summary  supporting  this  request  for  site  closure,  including  footnoted  discussions  for  the  above 
entries  as  necessary.  Include  discussions  providing  necessary  justiflcations  for  any  site  conditions  which  deviate  from 
the  specific  requirements  of  TNRCC  rules  and  policies,  including  the  document  Risk-Based  Corrective  Action  for 
Leaking  Storage  Tank  Sites.  Provide  documentation  to  justify  case  closure,  including  information  which  addresses  the 
potential  for  future  exposure,  the  existence  of  impervious  cover  or  other  actions  which  may  prevent  exposure  or  limit 
infiltration,  the  absence  of  receptors,  etc. 


See  Attachment  1 
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VII.  REPORT  PREPARATION 


Based  on  the  results  of  the  site  investigation  and  the  additional  information  presented  herein,  I  certify  that  the  site  investigation  activities  performed 
either  by  me,  or  under  my  direct  supervision,  including  subcontracted  work,  were  conducted  in  accordance  with  accepted  industry  standards/practices 
and  further,  that  all  such  tasks  were  conducted  in  compliance  witli  applicable  TNRCC  published  rules,  guidelines  and  the  laws  of  the  State  of  Texas.  I 
have  reviewed  the  information  included  within  this  report,  and  consider  it  to  be  complete,  accurate  and  representative  of  the  conditions  discovered 
during  the  site  investigation.  I  acknowledge  that  if  I  intentionally  or  knowingly  make  false  statements,  representations,  or  certifications  in  this  report, 
I  may  be  subject  to  administrative,  civil,  and/or  criminal  penalties.  I  certify  that  the  site  has  met  all  requirements  for  closure  and  that 
closure  is  appropriate. 


Project  Manager:  Brian  Vanderglass _ 

Company:  Parsons  Engineering  Science.  Inc. 
Address :  800  Centre  Park  Dr..  Suite  200 


CAPMNo.:  00758 


City:  Austin 


Expiration  date:  8/10/98 


State:  TX  Zip:  78754 


Telephone  No.:  (512)719-6000 _ ; _  Fax  No.:  (512)  719-6099  _ 

Signature: _ \/(W\cb/^C^ — _  Date: 

By  my  signature  affixed  below,  I  certify  that  I  am  the  duly  authorized  representative  of  the  Correction  Action  Specialist  named  and  that  1  have 
personally  reviewed  the  site  investigation  results  and  other  relevant  information  presented  herein  and  considered  them  to  be  in  accordance  with 
accepted  standards/practices  and  in  compliance  with  the  applicable  TNRCC  published  rules,  guidelines  and  the  laws  of  the  State  of  Texas.  Further, 
that  the  information  presented  herein  is  considered  complete,  accurate  and  representative  of  the  conditions  discovered  during  the  site  investigation.  I 
acknowledge  that  if  I  intentionally  or  knowingly  make  false  statements,  representations,  or  certifications  in  this  report,  I  may  be  subject  to 
administrative,  civil,  and/or  criminal  penalties.  I  certify  that  the  site  has  met  all  requirements  for  closure  and  that  closure  is 
appropriate. 


Corrective  Action  Specialist:  Brian  Vanderglass  CAS  No.:  00101 


Company:  Parsons  Engineering  Science.  Inc. 
Address:  800  Centre  Park  Dr.,  Suite  200 

Telephone  No:  (512)  719-6000 _ 

Signature: 


City:  Austin 


Expiration  date:  10/16/98 


State:  TX  Zip:  78754 


Fax  No.:  (512)719-6099.: 


By  my  signature  affixed  below,  I  certify  that  I  have  reviewed  this  report  for  accuracy  and  completeness  of  information  regarding  points 
of  contact  and  the  facility  and  storage  tank  system  history  and  status.  I  acknowledge  that  if  I  intentionally  or  knowingly  m^e  false 
smtements,  representations,  or  certifications  in  this  report  related  to  the  contact  information,  and  the  facility  and  storage  tank  system 
history  and  status  information,  I  may  be  subject  to  administrative,  civil,  and/or  criminal  penalties.  I  attest  that  I  have  reviewed  this 
report  for  accuracy  and  completeness.  I  understand  that  I  am  responsible  for  addressing  this  matter. 

I  certify  that  the  site  has  met  all  requirements  for  closure  and  that  closure  is  appropriate. 

Name  of  Responsible  Party  contact: _ 


Telephone  No.:. 


Fax  No. 


I  Signamre:  _  Date: _ 


The  following  items  must  be  submitted  with  this  form  if  not  previously  SUBMITTED: 


A  site  map  illustrating  the  locations  of  the  entire  UST  and/or  AST  system  (including  piping,  dispensers,  observation  wells,  etc.),  all  soil 
borings  and  monitoring  wells  and  all  other  sampling  points,  subsurface  utilities,  and  surface  water  within  500  feet. 

A  copy  of  the  latest  groundwater  gradient  map  (if  monitor  wells  were  completed). 

Summary  tables  of  all  soil,  groundwater  and  surface  water  analytical  results,  including  samples  collected  from  any  tank  removal  from 
service  activities,  tank  system  repair  activities,  and  those  collected  from  borings  and  monitor  wells.  The  tables  must  clearly  identify  the 
sample  number,  date  of  collection,  sampling  locations,  depths  (if  applicable),  and  analytical  results. 

Copies  of  any  manifests  or  other  waste  receipts,  and  any  other  documents  necessary  for  case  closure. 
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SECTION  VI 


Justification  for  closure  based  on  the  Texas  Natural  Resource  Conservation 
Commission  (TNRCC)  Interoffice  Memorandum  Process  for  Closure  Evaluation  of 
Petroleum  Hydrocarbon  LPST  Sites  Exceeding  Target  Concentrations  (TNRCC,  1997a) 
is  provide  herein.  This  documentation  fulfills  the  requirements  of  Section  VI  of  the 
TNRCC  Petroleum  Storage  Tank  Division  (PSTD)  LPST  Site  Closure  Request  Form 
(TNRCC-0028).  The  work  is  being  performed  by  Parsons  Engineering  Science,  Inc. 
(Parsons  ES)  for  the  Air  Force  Center  for  Environmental  Excellence,  Technology 
Transfer  Division  (AFCEE/ERT),  under  Air  Education  and  Training  Command 
(AETC)  Contract  No.  F41689-96-D-0710,  Order  No.  5015. 

RELEASES 

The  original  release  at  the  BX  Service  Station  was  thought  to  have  occurred  via  the 
UST  appurtenances  (i.e.,  valves,  piping)  which  were  replaced  in  early  1989  (see 
Exhibit  A)  (designated  as  the  "UST  release”).  An  inventory  record  examination 
revealed  that  between  200  and  2,000  gallons  of  fuel  had  potentially  been  released  prior 
to  the  summer  of  1987.  In  1989,  all  of  the  USTs  passed  tank  tightness  testing. 
Information  regarding  this  release  and  the  subsequent  investigations  have  been 
documented  in  numerous  reports.  In  the  summer  of  1996,  an  abandoned  aviation 
gasoline  (AVGAS)  line  was  severed  during  Base  construction  activities,  resulting  in  the 
release  of  an  unknown  quantity  of  fuel  to  the  subsurface  (see  Exhibit  A)  (designated  as 
the  “AVGAS  release”). 

Subsequent  to  the  AVGAS  release,  free  product  was  found  in  well  ST019MW074  to 
the  northwest  of  the  release  point,  presumably  from  the  ruptured  AVGAS  line.  Versar 
Inc.,  San  Antonio,  Texas  performed  free-product  recovery  in  December  1996  and 
January  1997  (Versar,  1997).  Free  product  was  recovered  from  ST019MW074.  Less 
than  a  gallon  of  product  was  recovered  during  this  effort.  Subsequent  sampling  events 
in  June  1997  (Weston,  1997)  and  November  1997  indicated  no  free  product  present  in 
this  or  any  other  wells  at  the  site. 

Investigation  activities  have  been  completed  to  assess  the  consequences  of  the 
AVGAS  release  with  respect  to  subsurface  contamination  and  are  reported  herein.  In 
addition,  a  bioventing  pilot  system  has  been  installed  at  the  AVGAS  release  location  for 
source  removal.  The  bioventing  system  was  put  into  operation  in  December  1997  and 
is  expected  to  continue  operating  for  one  year. 

REGULATORY  REQUIREMENTS 

The  BX  Service  Station  site  is  currently  regulated  by  the  Petroleum  Storage  Tank 
(PST)  Division  of  the  TNRCC.  The  TNRCC  designation  for  this  site  is  LPST  ID  No. 
93205.  Published  guidance  entitled  Risk-Based  Corrective  Action  for  Leaking 
Underground  Storage  Tank  (UST)  Sites  (TNRCC,  1994)  contains  information  regarding 
the  risk-based  corrective  action  process  and  the  establishment  of  remediation  targets  for 
sites  regulated  by  the  PST  Division.  Additional  guidance  regarding  case  closure 
criteria  at  low-risk  leaking  UST  sites  became  available  in  February  1997  (TNRCC, 
1997).  In  summary,  the  guidance  indicates  that  site  closure  is  appropriate  if  the 
following  criteria  are  met: 
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l.The  groundwater  contaminant  plume  is  stable  or  declining  in  magnitude  and/or 
size.  Plume  stability  can  be  demonstrated  by  at  least  four  groundwater  monitoring 
events.  In  addition,  namral  attenuation  indicators  can  be  used  to  demonstrate 
trends  suggesting  natural  attenuation  is  occurring  and  is  likely  to  continue  to  occur 
which  would  lead  to  declining  contaminant  concentrations.  This  is  detailed  in  the 
TNRCC  Interoffice  Memorandum  Interim  Guidance:  Monitoring  Natural 
Attenuation  for  Verification  of  Groundwater  Plume  Stability  (TNRCC,  1997b); 
and 

l.Current  or  future  exposure  potential  is  low  such  as  typical  Priority  4.1  and  4.2 
sites.  This  can  be  demonstrated  by  developing  a  conceptual  site  model  which 
details  the  potential  for  current  and  future  exposures.  To  aid  in  this  closure 
process,  the  TNRCC  has  developed  a  series  of  decision  flow  charts  which  should 
be  used  by  owner/operators  to  evaluate  groundwater  and  exposure  pathways. 
Institution^  controls  can  be  used  to  restrict  exposure  potential  (e.g.,  no 
groundwater  utilization)  and  still  proceed  to  closure.  These  flow  charts  have  been 
included  as  Figures  1  through  3.  Each  has  been  annotated  with  site-specific 
justification  which  leads  the  site  to  closure. 

The  above  two  criteria  have  been  met,  therefore  closure  of  the  site  is  being  sought 
by  completing  a  Leaking  Petroleum  Storage  Tank  {LPST)  Closure  Request  Form 
(TNRCC,  1996). 

ADDITIONAL  SITE  INFORMATION 

Information  regarding  the  site  which  has  not  been  submitted  previously  to  the 
TNRCC  is  included  as  Exhibits  A  though  N.  This  work  was  performed  as  part  of  an 
AFCEE  demonstration  project  evaluating  risk-based  investigation  and  closure  of  low- 
risk  sites.  The  work  was  performed  in  accordance  with  the  Final  Work  Plan  for  the 
Risk-Based  Investigation  and  Closure  of  the  Base  Exchange  Service  Station,  Randolph 
Air  Force  Base,  Texas  (Parsons  ES,  1997).  The  data  gathered  during  this 
demonstration  is  used  to  auginent  data  previously  collected  at  the  BX  Service  Station  to 
support  closure.  Data  collection  activities  included: 

•  Installation  and  soil  sampling  of  5  soil  borings  in  the  vicinity  of  the  recent 
AVGAS  release; 

•  Soil  sampling  to  support  the  natural  attenuation  evaluation  of  the  dissolved 
groundwater  plume  (total  organic  carbon  [TOC]  measurements); 

•  Soil  gas  sampling  near  areas  of  concern;  and 

.  The  installation  of  additional  groundwater  monitoring  wells  (ST019MW258  [dry  - 
abandoned],  ST019MW259,  ST019MW260)  and  collection  of  geochemical  and 
contaminant  data  from  these  wells  and  selected  preexisting  site  monitoring  wells; 

•  Collection  of  site-specific  hydraulic  conductivity  data  (slug  tests). 
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BACKGROUND  GROUNDWATER  LEAD  CONCENTRATIONS 


During  the  field  investigation,  selected  groundwater  samples  were  analyzed  for  total 
lead.  Total  lead  concentrations  in  groundwater  ranged  from  non-detectable  levels  to 
0.021  milligrams  per  liter  (mg/L).  This  is  within  the  range  of  background  groundwater 
concentrations  (0.005  to  0.025  mg/L)  reported  in  the  Final  Basewide  Groundwater 
Assessment  Report  For  Randolph  AFB,  Texas  (Weston,  1997).  This  suggests  that  no 
lead  contamination  exists  on-site  attributable  to  the  multiple  releases.  Thus,  no  further 
discussion  of  lead  is  provided  within  this  narrative. 

EXPOSURE  POTENTIAL 

Based  on  the  Conceptual  Site  Model  (CSM),  air,  soil,  and  shallow  groundwater 
represent  the  potentially  affected  physical  media  at  the  BX  Service  Station.  No  surface 
water  is  present  within  approximately  1,200  feet  of  the  site,  and  available  data  indicate 
that  no  contaminant  migration  pathway  from  the  site  to  surface  water,  either  through 
overland  runoff  or  groundwater  discharge,  is  completed.  Therefore,  surface  water  is 
not  considered  to  be  an  affected  medium. 

Randolph  AFB  is  an  active  military  base.  Surrounding  land  use  is  primarily 
agricultural  and  commercial.  The  site  is  currently  an  active  service  station  which  could 
be  considered  commercial  in  nature.  Residential  housing  is  present  50  feet  northwest  of 
the  site.  No  change  is  seen  in  the  foreseeable  future  for  the  activities  and  potential 
receptors  at  the  site.  The  base  boundary  is  located  approximately  1,900  feet  to  the 
northwest  of  the  site.  Off-Base,  changes  in  land  use  may  include  development  of 
agricultural  areas  for  residential  or  commercial  purposes  east  and  south  of  Randolph 
AFB  (USAGE,  1991). 

Based  on  these  land  use  assumptions,  commercial  worker  populations  and 
construction  worker  populations  are  the  only  current  or  foreseeable  future  on-site 
human  receptors.  Because  there  are  no  long-term  plans  for  the  use  of  groundwater 
from  the  shallow  affected  aquifer,  and  because  depth  to  groundwater  at  the  site  is 
approximately  25  feet  below  ground  surface  (bgs),  it  is  reasonable  to  assume  that 
current  on-site  workers  would  be  exposed  only  to  impacted  subsurface  soils  and  to  air 
potentially  affected  by  chemicals  volatilizing  from  subsurface  media.  However, 
maximum  detected  benzene,  toluene,  ethylbenzene,  and  xylenes  (BTEX)  concentrations 
remaining  in  soil  are  below  TNRCC  (1997)  target  concentrations  for  construction 
worker  exposures.  In  addition,  maximum  detected  lead  concentrations  in  soil  are  below 
the  screening  level  of  400  mg/kg  reported  in  the  Revised  Interim  Soil  Lead  Guidance 
for  CERCLA  Site  and  RCRA  Corrective  Action  Facilities  (USEPA,  1994)  (no  TNRCC 
criteria  available).  No  PAHs  were  detected  during  the  most  recent  soil  sampling.  To 
assess  risks  posed  by  possible  vapor  inhalation  by  construction  workers,  three  soil  gas 
samples  were  collected  near  ST019MW077,  near  the  historic  UST  locations  to  the  east 
of  the  building,  and  near  ST019MW074  (Exhibit  B).  Collection  of  a  soil  gas  sample 
was  attempted  near  the  AVGAS  release  point  (ST019SV003),  but  a  representative 
sample  could  not  be  collected  due  to  the  presence  of  low  permeability  soils.  Soil  gas 
concentrations  of  BTEX  were  at  least  two  orders-of-magnitude  below  OSHA  time- 
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weighted  average  (TWA)  Permissible  Exposure  Levels  (PELs)  developed  to  be 
protective  of  on-site  workers  (NIOSH,  1994).  In  addition,  no  soil  gas  concentrations 
were  detected  greater  than  the  TNRCC  Effects  Screening  Levels  for  air  (TNRCC, 
1997a).  Soil  sample  results  (Exhibit  E)  collected  near  the  AVGAS  release  location 
indicated  no  BTEX  concentrations  greater  than  TRNCC  (1994)  Plan  A  Heath-Based 
Soil  Concentrations  for  Resident  Ingestion  and  Inhalation.  Although  the  ingestion  and 
inhalation  pathways  are  complete,  the  data  indicate  that  exposure  risk  is  minimal. 

Current  and/or  future  nearby  residents  could  potentially  be  exposed  to  chemicals 
volatilizing  from  subsurface  media  via  the  inhalation  pathway.  No  soils  samples 
collected  previously  across  the  site  have  detected  BTEX  concentrations  greater  than 
TRNCC  (1994)  Plan  A  Heath-Based  Soil  Concentration  for  Resident  Ingestion  and 
Inhalation.  In  addition,  because  the  TNRCC  does  not  have  ambient  air  risk-based 
criteria  for  these  contaminants,  the  soil  gas  results  discussed  earlier  were  compared  to 
USEPA  Region  IE  Risk-Based  Concentrations  for  Ambient  Air  (USEPA,  1997).  No 
BTEX  concentrations  were  detected  in  soil  gas  greater  than  these  criteria.  Given  these 
data  and  the  fact  that  groundwater  occurs  at  approximately  25  feet  bgs,  the  exposure 
risk  via  volatilization  of  contaminants  for  current  and/or  future  nearby  residents  is 
minimal. 

The  existence  of  off-Base  potable  water  wells  completed  in  the  affected  shallow 
aquifer  suggests  that  fumre  off-Base  human  receptors  could  potentially  be  exposed  to 
site  contaminants  through  ingestion  or  inhalation  of,  or  dermal  contact  with, 
contaminants  in  groundwater  extracted  for  potable  use  (USAGE,  1991).  The  risk  of 
future  pathway  completion  is  minimal,  however,  because  the  nearest  shallow 
groundwater  well  is  more  than  0.5  mile  from  the  site.  Available  data  indicate  that 
dissolved  contaminants  have  migrated  less  than  300  feet  in  that  direction  and  the  areal 
extent  does  not  appear  to  be  increasing  for  contaminants  with  TNRCC  clean-up  criteria. 
In  addition,  fate  and  transport  modeling  (see  the  following  section  and  Exhibit  M  for 
details)  indicate  that  dissolved  contaminants  in  groundwater  will  not  migrate  beyond  the 
most  downgradient  monitoring  wells  which  we  located  approximately  500  feet  from  the 
source  areas. 

Although  numerous  plant  and  wildlife  species  could  be  occupying  areas  on  and  near 
Randolph  AFB,  the  absence  of  exposure  pathways  (e.g.,  no  surface  water  impact  and 
no  shallow  soils  exposure  due  to  pavement  cover)  indicates  that  no  ecological  receptors 
are  likely  to  be  exposed  to  contaminants. 

Based  on  this  evaluation  of  current  and  future  receptors,  the  potential  risk  of 
exposure  is  minimal.  This  is  also  illustrated  in  the  TNRCC  decision  flow  charts  which 
have  been  annotated  with  site-specific  references  (Figures  1  through  3). 

PLUME  STABILITY 

Thirteen  rounds  of  groundwater  sampling  have  been  completed  at  the  BX  Service 
Station  between  November  1990  and  November  1997.  Prior  to  the  AVGAS  release 
groundwater  sampling  events  indicated  a  contaminant  plume  which  was  not  increasing 
in  areal  extent  and  was  exhibiting  a  low  static  trend  (i.e.,  groundwater  concentrations 
not  increasing  significantly).  Three  monitoring  wells  near  the  UST  source  area 
(ST019MW071,  ST019MW072,  and  ST019MW077)  consistently  exhibited  benzene 
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concentrations  above  TNRCC  Plan  A  Category  II  groundwater  criteria  prior  to  the 
second  release  (AVGAS)  (the  only  compound  detected  above  the  criteria).  Results  of 
the  most  recent  groundwater  sampling  event  verify  the  previous  data  (Exhibits  F  and 
G).  Natural  attenuation  parameters  collected  during  the  most  recent  sampling  event 
exhibit  trends  associated  with  a  plume  which  is  being  naturally  degraded  (Exhibits  K 
and  L).  Because  a  limited  source  remains  (over  475  cubic  yards  of  contaminated  soils 
were  excavated  during  UST  removal  activities  in  1996  [CCC  Group,  Inc.,  1996]),  this 
degradation  will  continually  act  to  attenuate  the  dissolved  contaminants  in  this  area.  In 
addition,  assimilative  capacity  calculations  provide  in  Exhibit  L  suggest  that  the  shallow 
aquifer  has  the  capacity  to  attenuate  the  existing  contamination  (see  Exhibit  L  for 
explanation  of  assimilative  capacity).  Lastly,  BIOSCREEN  (AFCEE,  1997  [Version 
1.4])  modeling  of  the  historic  releases  has  indicated  that  benzene  should  not  migrate 
past  the  most  downgradient  wells  at  concentrations  exceeding  the  target  criteria  and 
benzene  concentrations  should  fall  below  the  target  criteria  within  10  years  throughout 
the  plume  (see  Exhibit  M  for  detail  of  BIOSCREEN  modeling  effort). 

Because  only  two  groundwater  sampling  events  have  occurred  after  the  AVGAS 
release  (and  only  one  with  the  newly  installed  AVGAS  release  source  well 
ST019MW260),  the  same  assessment  of  current  plume  stability  cannot  be  made  with 
certainty.  However,  by  evaluating  the  historic  data  and  the  recently  collected  data,  the 
following  points  can  be  made: 

1.  The  magnitude  of  the  UST  release  is  thought  to  have  been  much  larger  than 
that  of  the  recent  AVGAS  release.  Historic  groundwater  data  indicates  that 
the  groundwater  system  attenuated  the  dissolved  plume  resulting  from  the 
UST  release  to  a  point  where  it  is  not  increasing  in  areal  extent  and  was 
exhibiting  a  low  static  trend. 

2.  Based  on  the  recent  soil  sampling,  minimal  residual  product  remains  in  soils 
to  continue  to  perpetrate  the  dissolved  plume  in  groundwater.  The  pilot-scale 
bioventing  system  currently  operating  at  the  site  should  reduce  contamination 
concentrations  in  any  remaining  source  areas. 

3.  Based  on  the  recent  sampling,  natural  attenuation  which  will  steadily  degrade 
the  groundwater  contaminants  is  thought  to  be  occurring. 

4.  Assimilative  capacity  calculations  indicate  that  the  aquifer  has  the  ability  to 
attenuate  the  dissolved  contaminants.  This  is  supported  by  the  historic 
groundwater  quality  data. 

5.  Lastly,  BIOSCREEN  (AFCEE,  1997  [Version  1.4])  modeling  of  the  AVGAS 
release  indicates  that  benzene  should  not  migrate  past  the  most  downgradient 
wells  at  concentrations  exceeding  the  target  criteria,  and  dissolved  benzene 
concentrations  should  decrease  below  the  TNRCC  target  criteria  within  10 
years  throughout  the  plume  (see  Exhibit  M  for  details  of  the  BIOSCREEN 
modeling  effort). 

These  points  indicate  that  the  extent  to  which  the  recent  AVGAS  release  impacts  the 
status  of  the  BX  Service  Station  is  minimal  considering  the  potential  exposure  risk 
discussed  earlier  and  level  of  natural  attenuation  occurring.  To  confirm  this,  the  Air 
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Force  recommends  that  the  BX  Service  Station  petroleum  release  site  be  considered  for 
closure  contingent  upon  the  completion  of  four  more  rounds  of  groundwater  sampling 
and  the  continuation  of  the  currently  operating  pilot-scale  bioventing  system  for  one 
year.  Details  of  the  contingency  are  provided  in  the  following  section. 

CONTINGENCY 

Contingency  groundwater  sampling  is  proposed  by  the  Air  Force  to  verify  that  the 
AVGAS  release  does  not  pose  significant  risk  to  potential  receptors.  Four  additional 
groundwater  sampling  rounds  are  proposed  over  the  next  two  years  to  confirm  this. 
Table  1  summarizes  the  proposed  sampling  schedule.  Upon  completion  of  the 
sampling,  the  data  will  be  evaluated  to  determine  if  the  contaminant  plume  is  not 
expanding  in  areal  extent  and  is  exhibiting  a  low  static  trend.  Point  of  compliance  wells 
(ST019MW075,  ST019MW259,  and  ST019MW146)  will  be  monitored  to  ensure 
dissolved  contaminants  due  not  migrate  past  the  monitoring  network.  Assuming  the 
plume  does  not  expand  in  areal  extent  and  is  exhibiting  a  low  static  trend,  a  TNRCC- 
0030  Final  Site  Closure  Report  Form  will  be  completed  and  submitted  to  the  TNRCC 
for  approval. 

In  addition  to  the  groundwater  sampling,  continual  operation  of  the  pilot-scale 
bioventing  system  is  proposed  for  one  year  to  remove  any  residual  soil  contamination 
that  may  contribute  to  the  dissolved  plume.  No  confirmation  sampling  at  the 
completion  of  the  bioventing  system  operation  is  proposed  due  to  the  results  of  the  most 
recent  soil  sampling  event. 

CONCLUSION 

Given  the  low  potential  for  current  or  future  exposure  to  site  contaminants,  the 
historical  groundwater  data  which  indicates  a  contaminant  plume  that  is  not  increasing 
in  areal  extent  (UST  release  evidence),  and  the  strong  geochemical  evidence  that  natural 
attenuation  is  occurring  at  the  site,  the  BX  Service  Station  is  a  candidate  for  closure 
according  to  TNRCC  guidance.  However,  given  the  relatively  recent  nature  of  the 
AVGAS  release  and  the  absence  of  more  than  four  post-release  sampling  rounds  to 
verify  plume  stability,  the  Air  Force  proposes  that  the  TNRCC  grant  closure  to  this  site 
based  on  the  contingency  outlined  above. 

Available  data  indicates  that  dissolved  benzene  concentrations  in  groundwater  are 
likely  to  remain  above  TNRCC  Plan  A  Category  II  criteria  near  the  two  source  areas 
for  more  than  two  years.  Therefore,  to  support  site  closure,  Randolph  AFB  proposes 
to  restrict  use  of  the  shallow  groundwater  within  0.5  mile  of  the  site  through  land  use 
restrictions. 
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TABLE  1 

GROUNDWATER  SAMPLING  CONTINGENCY 

BX  SERVICE  STATION 
RANDOLPH  AFB,  TEXAS 


Location 

Sampling  Frequency 

Semi-Annual  (i.e.,  every  round) 

Annual  (i.e.,  every  two  rounds) 

ST019MW071 

X 

ST019MW072 

X 

ST019MW073 

X 

ST019MW074 

X 

ST019MW075 

X 

ST019MW076 

X 

ST019MW077 

X 

ST019MW078 

X 

ST019MW146 

X 

ST019MW258 

ABANDONED 

ST019MW259 

X 

ST019MW260 

X 

Notes: 

1 .  Sampling  will  consist  of  measuring  static  water  levels  and  sampling  groundwater  for  BTEX  and 
MTBE  using  USEPA  Method  SW8021B. 

2.  Sampling  will  continue  for  a  minimum  of  four  sampling  events. 
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FIGURE  2 

GROUNDWATER  PATHWAYS 
BX  SERVICE  STATION 
RANDOLPH  AFB,  TEXAS 


FIGURE  3 

SOILS  PATHWAYS 
BX  SERVICE  STATION 
RANDOLPH  AFB,  TEXAS 
EVALUATE  ALL  THREE  PATHWAYS 


Validation  Qualifiers 


The  following  definitions  provide  explanations  of  the  USEPA  (1994a  and 
1994b)  qualifiers  assigned  to  analytical  results  during  data  validation.  The  data 
qualifiers  described  were  applied  to  both  inorganic  and  organic  results. 


U  -  The  analyte  was  analyzed  for  and  is  not  present  above  the  practical 
quantitation  limit  (PQL). 

J  -  The  analyte  was  analyzed  for  and  was  positively  identified,  but  the 
associated  numerical  value  may  not  be  consistent  with  the  amount 
actually  present  in  the  environmental  sample.  The  data  should  be 
considered  as  a  basis  for  decision-making  and  are  usable  for  many 
purposes. 

J1  -  The  analyte  is  qualified  as  an  estimated  value  solely  because  it  is  greater 
than  the  method  detection  limit  (MDL)  and  less  than  the  PQL  indicating 
no  laboratory  quality  issues. 

UJ  -  The  analyte  analyzed  for  was  not  present  above  the  reported  PQL.  The 
associated  numerical  value  may  not  accurately  or  precisely  represent  the 
concentration  necessary  to  detect  the  analyte  in  the  sample. 

R  -  The  data  are  rejected  as  unusable  for  all  purposes.  This  analyte  was 
analyzed  for,  but  the  presence  or  absence  of  the  analyte  was  not  verified. 
Resampling  and  reanalysis  are  necessary  to  confirm  the  presence  or 
absence  of  the  analyte. 
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EXHIBIT  A 
SITE  LAYOUT 
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EXHIBIT  B 


SOIL  GAS  RESULTS  (11/97) 
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Previously  Existing  Monitoring  Well 


EXHIBIT  C 

GROUNDWATER  ELEVATION  (1/6/98) 
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EXHIBIT  D 


AQUIFER  PROPERTIES  (11/97) 
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Previously  Existing  Monitoring  Well 
d  k  =  Hydraulic  Conductivity  (ft/day) 
Measured  With  Slug  Tests 


r:(ffCEE 


COMPAHV:  Parsons  Engineering  Science 


3CATIOH:  Bandolph  flFB  -  SI019 _ Ipbojeci:  731854 _ 

Fall inq  Head  Test  ttl  -  STQ19IH»I259 


2.8  4.2 

Tine  (nin) 


DATA  SET: 

RHU259F1.DAT 

01/07/98 


AQUIFER  MODEL: 
Unconf ined 
SOLUTION  METHOD: 
Bouuer-Rice 


TEST  DATA: 

H0=  1.55  ft 
r_=  0.0833  ft 
r„=  0.2917  ft 
L  =  6.49  ft 
b  =  6.49  ft 
H  =  6.49  ft 


PARAMETER  ESTIMATES; 
K  =  0.01631  ft/nin 
y0  =  1.804  ft 
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ul/07/98 
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TEST  DESCRIPTION 


16:25:29 


J-  ta  set .  RMW259F1.DAT 

tput  file .  RMW259F3.0UT 

ta  set  title .  Falling  Head  Test  #1  -  ST019MW259 

r’ompany .  Parsons  Engineering  Science 

Joject .  731854 

ient .  AFCEE 

Location .  Randolph  AFB  -  ST019 

^st  date .  11/15/97 

■  st  well .  ST019MW259 


Units  of  Measurement 

■  Length .  ft 

Time .  min 


I 

I 

I 

I 


st  Well  Data 

Initial  displacement  in  well .  1.55 

Radius  of  well  casing .  0.0833 

Radius  of  wellbore .  0.2917 

Aquifer  saturated  thickness .  6.49 

Well  screen  length . . .  6.49 

Static  height  of  water  in  well...  6.49 

Gravel  pack  porosity . . .  0.3 

Effective  well  casing  radius .  0.1743 

Effective  wellbore  radius .  0.2917 

Log(Re/Rw) .  2.832 

Constants  A,  B  and  C .  0.000  , 

No.  of  observations .  200 


0.000,  2.331 


I  ANALYTICAL  METHOD 

J|DUwer-Rice  (Unconfined  Aquifer  Slug  Test) 

results  from  visual  curve  matching 

I 

VISUAL  MATCH  PARAMETER  ESTIMATES 

I  Estimate 

K  =  1.6311E-002  ft/min 

yO  =  1.8044E+000  ft 


I 


I 

I 


/27/98 


aqtesolv  results 
Version  2.0 

Developed  by  Glenn  M,  Duf field 
(c)  1993,  1994  Geraghty  Sc  Miller,  Inc. 


09:04:56 


I 


TEST  DESCRIPTION 


nata  set .  RMW259F1.DAT 

ftput  file .  RMW259F1.0UT 

tl  set  title .  Falling  Head  Test  #1  -  ST019MW259 

Cotnpany . .  Parsons  Engineering  Science 

(oject .  731854 

ient . . AFCEE 

cation .  Randolph  AFB  -  ST019 

Test  date .  11/15/97 

IJst  well .  ST019MW259 

Units  of  Measurement 

■  Length .  ft 

Time . min 

■Test  Well  Data  _ 

Initial  displacement  in  well .  1.55 

Radius  of  well  casing .  0.0833 

Radius  of  wellbore .  0.2917 

■  Aquifer  saturated  thickness .  6.49 

Well  screen  length .  6.49 

Static  height  of  water  in  well...  6.49 

■  Gravel  pack  porosity . . .  0*3 

Effective  well  casing  radius .  0.1743 

Effective  wellbore  radius .  0.2917 

Log(Re/Rw) . 

■  Constants  A,  B  and  C .  oAn  °  ' 

No.  of  observations .  200 


0.000,  1.729 


H  ANALYTICAL  METHOD 

Bouwer-Rice  (Unconfined  Aquifer  Slug  Test) 

1===========  results  from  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 


I 

I 

< 

I 


K  = 
yO  = 


Estimate 

1.2704E-002  ft/min 
1.7705E+000  ft 


IlIENT:  I^FCEE 

company:  Parsons  Engineering  Science 

— 

LOCATION:  | 

tandolph  AFB  -  SI015 

PROJECT:  731854 

Falling  Head  Test  B2  -  STei9nU259 


DATA  SET: 
RnU259F2.DAT 
Q1/Q9/98 _ 

AQUIFER  MODEL: 
Unconf ined 
SOLUTION  METHOD: 
Bouuer-R ice 

TEST  DATA: 

H0=  1.645  ft 
r_=  0.0833  ft 
ru=  0.2917  ft 
L  =  6.49  ft 
b  =  6.49  ft 
H  =  6.49  ft 


PARAMETER  ESTIMATES: 
K  =  0.01648  ft/nin 
y0  =  2.035  ft 
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II  TEST  DESCRIPTION 

Data  set .  RMW259F2.DAT 

^tput  file .  RMW259F2.0UT 

Mta  set  title .  Falling  Head  Test  #2  -  ST019MW259 

Smpany .  Parsons  Engineering  Science 

-roject .  731854 

fient .  AFCEE 

cation .  Randolph  AFB  -  ST019 

T’est  date .  11/15/97 

J|St  well .  ST019MW259 

nits  of  Measurement 

Length .  ft 

I  Time .  min 


Test  Well  Data 

■  Initial  displacement  in  well .  1.645 

Radius  of  well  casing .  0.0833 

Radius  of  wellbore .  0.2917 

■  Aquifer  saturated  thickness .  6.49 

Well  screen  length .  6.49 

Static  height  of  water  in  well...  6.49 

Gravel  pack  porosity . . .  0.3 

■  Effective  well  casing  radius .  0.1743 

Effective  wellbore  radius .  0.2917 

Log(Re/Rw) .  2.313 

■  Constants  A,  B  and  C .  0.000  ,  0.000 

No.  of  observations .  200 


ANALYTICAL  METHOD 


1.729 


Bouwer-Rice 

I 


(Unconfined  Aquifer  Slug  Test) 

RESULTS  FROM  VISUAL  CURVE  MATCHING 


(iSUAL  MATCH  PARAMETER  ESTIMATES 


K  = 
yO  = 


Estimate 

1.6478E-002  ft/min 
2.0351E+000  ft 


iiiEHi-  (IFCEE  _ _ coiBvim:  FaTSfliis  Etipneeriiig  Science 

MCftTlOH;  Bamdolph  ftfB  -  SKIS _  I  PROJECT:  731854 

RisiTicf  Head  Test  Bl  -  STOISMUOVZ 


DATA  SET: 

RHU72R1.DAT 

Ol/OS/SS 


AQUIFER  MODEL: 
Unconf ined 
SOLUTION  METHOD; 
Bouuer-R ice 


TEST  DATA: 

H0=  0.547  ft 
rc=  0.0833  ft 
ru=  0.2917  ft 
L  =  10.  ft 
b  =  10.45  ft 

H  =  10.45  ft 

_ _ _ 


TER  ES' 
.01937 
.6566  i 


0.001 


2. 

Tine  (nin) 


I 


I 

I 
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L/06/98 


16:28:28 


TEST  DESCRIPTION 


Data  set .  RMW72R1.DAT 

Iutput  file .  RMW72R1.0UT 

ata  set  title . Rising  Head  Test  #1  -  ST019MW072 

ompany .  Parsons  Engineering  Science 

Project .  731854 

Ilient . AFCEE 

ocation .  Randolph  AFB  -  ST019 

Test  date .  11/15/97 

est  well .  ST019MW072 


I 

I 


nits  of  Measurement 

Length .  ft 

Time . min 


Test  Well  Data 

■  Initial  displacement  in  well .  0.547 

Radius  of  well  casing .  0.0833 

Radius  of  wellbore .  0.2917 

■  Aquifer  saturated  thickness .  10.45 

Well  screen  length . . .  10 

Static  height  of  water  in  well. . .  10.45 
Gravel  pack  porosity . . .  0.3 

■  Effective  well  casing  radius .  0.1743 

Effective  wellbore  radius .  0.2917 

Log(Re/Rw) .  2.711 

■  Constants  A,  B  and  C .  0.00  0  , 

No.  of  observations .  40 


0.000,  2.107 


H  ANALYTICAL  METHOD 

Bouwer-Rice  {Unconfined  Aquifer  Slug  Test) 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


I 

I 

I 

I 


ISUAL  MATCH  PARAMETER  ESTIMATES 
Estimate 

K  =  1.9367E-002  ft/min 

yO  =  6.5663E-001  ft 


splacenent  (ft) 


LiEMT:  flFCEE 

compamt:  Parsons  Engineering  Science 

■.ocATioM:  Randolph  dFB  "  SI019 

PROJECT:  731854 

1  Rising  Head  Test 

#Z  -  ST019HU07Z 

- —I - - 

RnU7ZRZ.Dl)T 

01/06/98 


0QUIFER  tIODEL: 
Unconf ined 
SOLUTION  METHOD: 
Bouuer-R ice 


TEST  DATA: 

H0=  0.913  ft 

r_=  0.0833  ft 

ry=  0.Z917  ft 

L  =  10.  ft 

b  =  10.45  ft 

H  =  10.45  ft  _ 


PARAMETER  ESTIMATES: 
K  =  0.006398  ft/nin 
y0  =  0.8733  ft 


L.5 

3.  4 

Tine  (nin) 

AQTESOLU 


AQTESOLV  RESULTS 
Version  2.0 

Developed  by  Glenn  M.  Duffield 
(c)  1993,  1994  Geraghty  &  Miller,  Inc. 

/OS/98  16:37:04 


TEST  DESCRIPTION 


Data  set . . RMW72R2  .  DAT 

Ktput  file . RMW72R2.0UT 

ta  set  title . Rising  Head  Test  #2  -  ST019MW072 

Company .  Parsons  Engineering  Science 

(oject .  731854 

ient . AFCEE 

cation .  Randolph  AFB  -  ST019 

'^est  date .  11/15/97 

jjst  well .  ST019MW072 

Units  of  Measurement 

■  Length .  ft 

Time .  min 


rst  Well  Data 

Initial  displacement  in  well .  0.913 

Radius  of  well  casing .  0.0833 

Radius  of  wellbore .  0.2917 

■  Aquifer  saturated  thickness .  10.45 

Well  screen  length.  .  . .  10 

Static  height  of  water  in  well...  10.45 

I  Gravel  pack  porosity .  0.3 

Effective  well  casing  radius .  0.1743 

Effective  wellbore  radius .  0.2917 

Log(Re/Rw) .  2.711 

■  Constants  A,  B  and  C .  0.000  ,  0.000, 

No.  of  observations .  169 


ANALYTICAL  METHOD 


2.107 


t 

I 


,ouwer-Rice  (Unconfined  Aquifer  Slug  Test) 

results  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 


I 

I 

< 

I 


Estimate 

K  =  6.3980E-003  ft/min 

yO  =  8.7330E-001  ft 


JEMT:  flFCEE  _ 


COMPANY:  Parsoids  Ei[i5in66pii[i5  Scienc6 


3CATIOM:  liaiidolph  fiFB  -  Sroi9 _  I  PROJECT:  731851 _ 

Falling  Head  Test  ttl  -  STQ1SMU07Z 


u 

S  1 

u 

Id 


DATA  SET: 

RNU72F1.DAT 

01/06/98 


AQUIFER  MODEL: 
Unconf ined 
SOLUTION  METHOD: 
Bouuer-R ice 


TEST  DATA: 

H0=  1.324  ft 

p_=  0.0833  ft 

ru=  0.2917  ft 

L  =  10.  ft 

b  =  10.45  ft 

H  =  10.45  ft  _ 


PARAMETER  ESTIMATES: 
K  =  0.005072  ft/m in 
yO  =  2.698  ft 


L.6 

3.2  4 

Tine  (min! 

AQTESOLU 


I 
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^  TEST  DESCRIPTION 

Data  set .  RMW72F1.DAT 

■utput  file .  RMW72F1.0UT 

|ata  set  title .  Falling  Head  Test  #1  -  ST019MW072 

Company .  Parsons  Engineering  Science 

I  reject .  731854 

lient . AFCEE 

beat  ion .  Randolph  AFB  -  ST019 

Test  date .  11/15/97 

Jest  well .  ST019MW072 

Units  of  Measurement 

■  Length .  ft 

Time .  min 


i 

I 

I 

I 

I 


est  Well  Data 

Initial  displacement  in  well .  1.324 

Radius  of  well  casing .  0.0833 

Radius  of  wellbore .  0.2917 

Aquifer  saturated  thickness .  10.45 

Well  screen  length .  10 

Static  height  of  water  in  well. . .  10.45 

Gravel  pack  porosity . . .  0.3 

Effective  well  casing  radius .  0.1743 

Effective  wellbore  radius .  0.2917 

Log(Re/Rw) .  2.711 

Constants  A,  B  and  C .  0.000  , 

No.  of  observations .  200 


O.OOO,  2.107 


ANALYTICAL  METHOD 


Bouwer-Rice  (Unconfined  Aquifer  Slug  Test) 


I 

I 


RESULTS  FROM  VISUAL  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 


I 

I 


Estimate 

K  =  5.0723E-003  ft/min 

yO  =  2.6977E+000  ft 


I 


|[lIENT:  flFCEE 

conFm:  Parsons  Engineering  Science 

■.ocATioM:  Randolpli  ftFB "  SI019 

PROJECT:  731854 

1  Rising  Head  Test 

#1  -  ST019MU077 

-  - - 

D^TA  SET: 

RnU77m.DAT 

01/26/98 


AQUIFER  nODEL: 
Unconf ined 
SOLUTION  METHOD: 
Bouuer-Rice 


TEST  DATA: 

H0=  0.55  ft 
r_=  0.0833  ft 
ru=  0.2917  ft 
L  =  11.96  ft 
b  =  11.96  ft 
H  =  11.96  ft 


3.5 

Time  (min) 


PARAHETER  ESTIMATES: 

K  =  0.0006776  ft/nin 
yO  =  0.3858  ft 
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^  TEST  DESCRIPTION 

T^ata  set. .  RMW72R1.DAT 

Ktput  file .  RMW72R1.0UT 

ta  set  title .  Rising  Head  Test  #1  -  ST019MW072 

Company .  Parsons  Engineering  Science 

Eoject .  731854 

ient . AFCEE 

cation .  Randolph  AFB  -  ST019 

'"est  date .  11/15/97 

Jest  well .  ST019MW072 

Units  of  Measurement 

■  Length .  ft 

Time .  min 


jest  Well  Data 

Initial  displacement  in  well .  0.547 

Radius  of  well  casing .  0.0833 

Radius  of  wellbore .  0.2917 

■  Aquifer  saturated  thickness .  10.45 

Well  screen  length .  10 

Static  height  of  water  in  well...  10.45 

I  Gravel  pack  porosity . . .  0.3 

Effective  well  casing  radius .  0.1743 

Effective  wellbore  radius .  0.2917 

Log(Re/Rw) .  2.711 

■  Constants  A,  B  and  C .  0.000  ,  0.000 

No.  of  observations .  40 


ANALYTICAL  METHOD 


2.107 


i 

I 


ouwer-Rice  (Unconfined  Aquifer  Slug  Test) 

RESULTS  FROM  VISU7UL.  CURVE  MATCHING 


VISUAL  MATCH  PARAMETER  ESTIMATES 


I 

I 


Estimate 

K  =  1.9367E-002  ft/min 

yO  =  6.5663E-001  ft 


I 


ILIENT 


:(ffCEE 


conpANc  Parsons  Engineering  Science 


|OCflTIOH:  Randolph  ftFB  -  SI013  _ |  project:  731854 _ 

Falling  Head  Test  ttl  -  ST019I1UO77 


3.5 

Tine  (nin) 


DATr=t  SET: 

RriU77Fl 

01/26/98 


0QUIFER  MODEL: 
Unconfined 
SOLUTION  METHOD: 
Bouuer-Rice 


TEST  DATA: 

HO=  0.588  ft 
r_=  0.0833  ft 
r„=  0.2917  ft 
L  =  11.96  ft 
b  =  11.96  ft 
H  =  11.96  ft 


PARAMETER  ESTIMATES: 

K  =  0.0007777  ft/nin 
yO  =  0.4022  ft 


AQTESOLU 


. 

AQTESOLV  RESULTS 
Version  2 . 0 

I  Developed  by  Glenn  M.  Duf field 

(c)  1993,  1994  Geraghty  &  Miller,  Inc. 

|l/26/98 

J  TEST  DESCRIPTION 

Data  set .  RMW77F1 

ttput  file .  RMW77F1.0UT 

ta  set  title .  Falling  Head  Test  #1  -  ST019MW077 

Company . .  Parsons  Engineering  Science 

project .  731854 

ient . AFCEE 

location .  Randolph  AFB  -  ST019 

Test  date .  11/15/97 

l^st  well .  ST019MW077 

Units  of  Measurement 

■  Length .  ft 

Time . min 

Iest  Well  Data 

Initial  displacement  in  well .  0.588 

Radius  of  well  casing .  0.0833 

Radius  of  wellbore .  0.2917 

I  Aquifer  saturated  thickness .  11.96 

Well  screen  length .  11.96 

Static  height  of  water  in  well...  11.96 

I  Gravel  pack  porosity .  0.3 

Effective  well  casing  radius .  0.1743 

Effective  wellbore  radius .  0.2917 

Log{Re/Rw) .  2.832 

■  Constants  A,  B  and  C .  0.000  ,  0.000,  2.331 

No.  of  observations .  200 

I  analytical  method 

jouwer-Rice  (Unconfined  Aquifer  Slug  Test) 

RESULTS  FROM  VISUAL  CURVE  MATCHING 
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16:03:02 


TEST  DESCRIPTION 


VISUAL  MATCH  PARAMETER  ESTIMATES 

■Estimate 

K  =  7.7771E-004  ft/min 

yO  =  4.0217E-001  ft 


I 


Displacement  (ft) 


LIEMT:  dFCEE  _ 


aCATIOM:  Batidolph  <IFB  -  SIOIS _ 

■  Falling  Head  Test  ttZ  -  ST019HUQ77 


coMPfim:  Parsons  Engineering  Science 


project:  731854 


AQTESOLV  RESULTS 
Version  2.0 

Developed  by  Glenn  M.  Duf field 
(c)  1993,  1994  Geraghty  &  Miller,  Inc. 

/26/98  17:44:35 


TEST  DESCRIPTION 


Data  set .  RMW77F2.DAT 

!Htput  file .  RMW77F2.0UT 

Eta  set  title .  Falling  Head  Test  #2  -  ST019MW077 

ompany .  Parsons  Engineering  Science 

toject .  731854 

ient . AFCEE 

cation .  Randolph  AFB  -  ST019 

'^est  date .  11/15/97 

JiSt  well .  ST019MW077 

Units  of  Measurement 

■Length. .........  ft 

Time . min 


Test  Well  Data 

■  Initial  displacement  in  well .  0.518 

Radius  of  well  casing .  0.0833 

Radius  of  wellbore .  0.2917 

■  Aquifer  saturated  thickness .  11.96 

Well  screen  length .  11.96 

Static  height  of  water  in  well...  11.96 

I  Gravel  pack  porosity . . .  0.3 

Effective  well  casing  radius .  0.1743 

Effective  wellbore  radius .  0.2917 

Log(Re/Rw) .  2.832 

■  Constants  A,  B  and  C .  0.000  ,  0.000 

No.  of  observations .  200 


ANALYTICAL  METHOD 


2.331 


Bouwer-Rice 

I . 


(Unconfined  Aquifer  Slug  Test) 

RESULTS  FROM  VISUAL  CURVE  MATCHING 


^^ISUAL  MATCH  PARAMETER  ESTIMATES 


K 

yO 


Estimate 

8.7276E-004  ft/min 
3.8454E-001  ft 


>> 


EXHIBIT  E 


SOIL  SAMPLING  RESULTS  (11/97) 
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Previously  Existing  Monitoring  Well 
New  Monitoring  Weil 


Rl  F  NAMF-  S  \FS\REMFnVAF.SITECL\RANnOLPH\FIGl)RES\MI  WOR\SOIL-RES  WOR  DATE:  05/01/98 


EXHIBIT  F 

BENZENE  IN  GROUNDWATER  (11/97) 
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EXHIBIT  G 


TOTAL  BTEX  IN  GROUNDWATER  (11/97) 
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EXHIBIT  H 


MTBE  IN  GROUNDWATER  (11/97) 
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pii  F  MftMP- <5  \FS\RFMPn\APqiTF=CI  \paNnoi  PH\nnilRF^\MI  WORNMTRF  WOR  DATE:  05/05/98  TIME:  1110 


EXHIBIT  I 


TOTAL  LEAD  IN  GROUNDWATER  (11/97) 
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EXfflBIT  J 


PNAS  AND  TVH  DETECTED  IN  GROUNDWATER  (11/97) 
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LEGEND 

Previously  Existing  Monitoring  Well 
New  Monitoring  Well 
Abandoned  Well  (Dry) 


EXHIBIT  K 


GEOCHEMICAL  PARAMETERS  IN  GROUNDWATER  (11/97) 
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EXPRESSED  ASSIMILATIVE  CAPACITY 
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EXHIBIT  L 

EXPRESSED  ASSEVflLAXrVE  CAPACITY 


Mass-balance  relationships  can  be  used  to  determine  how  much  contaminant  mass 
can  be  degraded  by  each  of  the  redox  reactions  that  microorganisms  might  use  to  make 
free  energy  available  for  cell  maintenance  and  production.  The  stoichiometric 
relationship  between  the  contaminant  and  the  electron  acceptor  can  be  used  to  estimate 
the  expressed  assimilative  capacity  of  the  groundwater.  Once  the  redox  reactions 
operating  at  these  sites  were  defined,  it  is  possible  to  estimate  theoretically  how  much 
contaminant  mass  can  be  assimilated  or  oxidized  by  available  electron  acceptors.  This 
analysis  provides  a  basis  for  determining  the  potential  for  continued  contaminant  mass 
reduction  in  samrated  media  at  the  site. 

A  closed  system  with  2  liters  of  water  can  be  used  to  help  visualize  the  physical 
meaning  of  assimilative  capacity.  Assume  that  the  first  liter  contains  no  fuel 
hydrocarbons,  but  it  contains  fuel  degrading  microorganisms  and  has  an  assimilative 
capacity  (i.e.,  electron  acceptors)  of  exactly  “x”  pg  of  fuel  hydrocarbons  based  on 
stoichiometry.  The  second  liter  has  no  assimilative  capacity;  however,  it  contains  fuel 
hydrocarbons.  As  long  as  these  2  liters  of  water  are  kept  separate,  biodegradation  of 
the  fuel  hydrocarbons  will  not  occur.  If  these  2  liters  are  combined  in  a  closed  system, 
biodegradation  will  commence  and  continue  until  the  fuel  hydrocarbons  are  depleted  or 
the  electron  acceptors  are  depleted.  Assuming  a  nonlethal  environment,  if  fewer  than 
“x”  pg  of  fuel  hydrocarbons  were  in  the  second  liter,  all  of  the  fuel  hydrocarbons 
would  evenmally  degrade  given  a  sufficient  time;  likewise,  if  greater  than  “x”  pg  of 
fuel  hydrocarbons  were  in  the  second  liter  of  water,  only  “x”  pg  of  fuel  hydrocarbons 
would  ultimately  degrade. 

The  November  1997  groundwater  samples  were  analyzed  for  a  number  geochemical 
parameters.  Site  groundwater  data  for  DO  suggest  that  natural  attenuation  of 
hydrocarbons  in  the  shallow  aquifer  is  occurring  by  aerobic  biodegradation.  In 
addition,  data  for  nitrate/nitrite,  ferrous  iron,  sulfate,  and  methane  suggest  that 
anaerobic  degradation  via  denitrification,  iron  reduction,  sulfate  reduction,  and 
methanogenesis  is  occurring.  On  the  basis  of  the  stoichiometry  of  the  various 
biodegradation  reactions  and  the  observed  concentration  of  electron  acceptors  in 
background  (upgradient)  groundwater  (ST019MW076),  and  in  the  plume  core  (wells 
ST019MW072  and  ST019MW260),  the  expressed  assimilative  capacity  of  groundwater 
at  the  BX  Service  Station  is  at  least  19,950  pg/L  for  BTEX  or  20,440  pg/L  for  benzene 
alone  using  ST019MW072  as  the  plume  core  well.  Using  ST019MW260  as  the  plume 
core  well  estimates  the  assimilative  capacity  to  be  12,690  pg/L  for  BTEX  or  12,990 
pg/L  for  benzene  alone  (Table  L.l). 
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TABLE  L.l 

EXPRESSED  ASSIMILATIVE  CAPACITY  OF  SITE  GROUNDWATER 


BX  SERVICE  STATION 
RANDOLPH  AFB,  TEXAS 


Electron  Acceptor  or  Process 

ST019MW072  PLUME 
CORE  WELL 

ST019MW260  PLUME 
CORE  WELL 

Expressed 

BTEX 

Assimilative  . 
Capacity 
(Hg/L) 

Expressed 

Benzene 

Assimilative 

Capacity 

(^g/L) 

Expressed 

BTEX 

Assimilative 

Capacity 

(lig/L) 

Expressed 

Benzene 

Assimilative 

Capacity 

(]xg/L) 

Aerobic  Respiration 

480 

490 

360 

370 

Denitrification 

2,870 

2,950 

2,870 

2,950 

Maganese  Reduction 

40 

40 

Iron  Reduction 

300 

300 

Sulfate  Reduction 

16,300 

16,700 

9,400 

9,610 

Methanogenesis 

negligible 

18 

18 

Expressed  Assimilative  Capacity 

19,950 

20,440 

12,690 

12,990 

Maximum  BTEX  Concentration 
(11/97) 

12,030 

- 

12,030 

- 

Maximum  Benzene  Concentration 
(11/97) 

- 

7,100 

- 

7,100 

The  groundwater  beneath  the  BX  Service  Station  is  an  open  system,  which 
continually  receives  additional  electron  receptors  from  upgradient  and  from  the 
percolation  of  precipitation.  This  means  that  the  assimilative  capacity  is  not  fixed  as  it 
is  in  a  closed  system,  and  therefore  cannot  be  compared  directly  to  contaminant 
concentrations  in  the  groundwater.  Rather,  the  expressed  assimilative  capacity  of 
groundwater  is  intended  to  serve  as  a  qualitative  tool.  The  expressed  assimilative 
capacities  at  this  site  computed  using  either  plume  core  well  are  greater  than  the  highest 
measured  total  BTEX  concentration  measured  in  November  1997  (12,030  jug/L)  and  the 
highest  measured  benzene  concentration  measured  in  November  1997  (7,100 /ig/L). 
The  differences  between  the  assimilative  capacities  computed  for  the  two  plume  areas 
most  likely  are  due  to  the  relatively  new  nature  of  the  AVGAS  release  (i.e., 
ST019MW260  location).  This  can  be  seen  by  evaluating  individual  expressed 
assimilative  capacities  which  suggests  that  sulfate  reduction  near  the  new  release  is  not 
yet  occurring  at  the  rate  it  is  at  the  old  release.  These  significant  expressed  assimilative 
capacities  are  strong  indicators  that  biodegradation  is  occurring  and  is  sufficient  to  limit 
migration  of  the  dissolved  BTEX. 
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BIOSCREEN®  RESULTS 
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EXHIBIT  M 
BIOSCREEN®  MODEL 


M.l  MODEL  DESCRIPTION 

BIOSCREEN®  is  a  screening  model  which  simulates  remediation  by  natural 
attenuation  of  dissolved  hydrocarbons  at  petroleum  fuel  release  sites  (Newell  et  al, 
1996).  The  software  is  based  on  the  Domenico  (1987)  analytical  solute  transport  model 
and  is  designed  to  simulate  advection,  dispersion,  adsorption,  and  aerobic  decay  as  well 
as  anaerobic  reactions  that  have  been  shown  to  be  the  dominant  biodegradation 
processes  at  many  petroleum  release  sites.  BIOSCREEN®  includes  three  different 
model  types: 

1)  Solute  transport  without  decay; 

2)  Solute  transport  with  biodegradation  modeled  as  a  first-order  decay  process 
(simple,  lumped  parameter  approach);  and 

Solute  transport  with  biodegradation  modeled  as  an  “instantaneous”  biodegradation 
reaction. 

The  first  model  is  appropriate  for  predicting  the  movement  of  conservative  (non¬ 
degrading)  solutes  such  as  chloride.  The  only  attenuation  mechanisms  simulated  are 
dispersion  in  the  longitudinal,  transverse,  and  vertical  directions  and  adsorption  of  the 
contaminant  to  the  soil  matrix. 

With  the  second  model,  the  solute  degradation  rate  is  proportional  to  the  solute 
concentration.  This  is  a  conventional  method  for  simulating  biodegradation  in 
dissolved  hydrocarbon  plumes.  With  this  method,  dispersion,  sorption,  and 
biodegradation  parameters  are  lumped  together  in  a  single  calibration  parameter.  The 
first-order  decay  model  does  not  account  for  site-specific  information  such  as  the 
availability  of  electron  acceptors.  In  addition,  it  does  not  assume  any  biodegradation  of 
dissolved  constiments  in  the  source  zone.  In  other  words,  this  model  assumes  that 
biodegradation  starts  immediately  downgradient  of  the  source  and  that  it  does  not 
decrease  the  concentrations  of  dissolved  organic  compounds  in  the  source  zone  itself. 

First-order  expressions  may  not  be  accurate  for  describing  biodegradation  of  organic 
contaminants  in  groundwater  because  electron  acceptor  limitations  are  not  considered. 
A  more  accurate  prediction  of  biodegradation  effects  may  be  realized  by  incorporating 
the  instantaneous  reaction  equation  into  a  transport  model  (Newell  et  al.,  1996). 

At  almost  all  petroleum  release  sites,  biodegradation  is  present  and  can  be  verified 
by  demonstrating  the  consumption  of  aerobic  and  anaerobic  electron  acceptors. 
Therefore,  results  from  the  No  Biodegradation  model  are  intended  only  to  be  used  for 
comparison  purposes  and  to  demonstrate  the  effects  of  biodegradation  on  plume 
migration.  The  Instantaneous  Reaction  model  is  recommended  either  alone  or  in 
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addition  to  the  First-Order  Decay  model  for  most  sites  where  electron  acceptor  and 
metabolic  byproduct  concentration  data  have  been  collected. 

M.2  MODELING  OBJECTIVES 

The  BIOSCREEN®  modeling  was  performed  for  the  BX  Service  Station  site  to 
accomplish  the  following  two  objectives: 

•  To  estimate  the  maximum  migration  distance  of  the  benzene  plume  from  the 
source  area  over  time, 

•  To  estimate  the  time  required  for  benzene  concentrations  in  the  plume  to  be 
attenuated  to  below  the  groundwater  quality  standard,  and 

•  To  determine  whether  benzene  will  migrate  to  compliance  wells  at  concentrations 
above  the  groundwater  quality  standard. 

M.3  CONCEPTUAL  MODEL  DESIGN  AND  LIMITING  ASSUMPTIONS 

BIOSCREEN®  has  the  following  limitations: 

.  As  an  analytical  model,  BIOSCREEN®  assumes  simple  groundwater  flow 
conditions;  and 

•  As  a  screening  tool,  BIOSCREEN®  only  approximates  the  more  complicated 
processes  that  occur  in  the  field. 

Because  the  model  is  not  capable  of  simulating  a  complicated  flow  regime,  the 
hydraulic  input  parameters  of  the  site  were  based  on  field  data  from  the  primary 
contaminant  flow  pathway  of  the  site.  A  seven-year  calibration  simulation  was  run 
using  the  dissolved  contaminant  data  collected  in  November  1990  (Weston,  1995)  as  the 
starting  point.  Because  the  site  is  dominated  by  methane  production,  it  was  assumed 
that  benzene  will  degrade  last  and  that  the  dissolved  material  at  the  edge  of  the  plume  is 
primarily  benzene  (Newell  et  al,  1996).  Therefore,  benzene  was  the  contaminant 
modeled. 

M.4  INITIAL  MODEL  INPUT  DATA 

Input  data  for  the  BIOSCREEN®  model  are  used  to  calculate  groundwater  velocity, 
contaminant  plume  dispersivity,  a  contaminant  retardation  coefficient,  a  contaminant 
decay  coefficient,  dissolved  contaminant  concentrations  in  the  source  area,  a  half-life  of 
the  contaminant  source,  and  the  dimensions  of  the  source  zone.  Each  of  these  input 
values  is  described  in  more  detail  below  and  summarized  in  Table  M.  1. 

M.4.1  Groundwater  Velocity 

The  advective  groundwater  velocity  beneath  the  site  is  based  on  site  specific 
hydraulic  conductivity  and  hydraulic  gradient  data  and  an  estimated  effective  porosity 
of  25  percent  based  on  published  values  for  sand  and  gravel  (Spitz  and  Moreno,  1996). 
The  hydraulic  conductivity  value  used  in  the  model  (7.8  x  10-3  cm/sec)  is  the  highest 
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TABLE  M.l 

INPUT  DATA  FOR  BIOSCREEN  MODEL 
BX  SERVICE  STATION 
RANDOLPH  AFB,  TEXAS 
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value  calculated  from  slug  test  data  collected  downgradient  from  the  source  area  in 
November  1997.  The  hydraulic  gradient  value  used  in  the  model  (0.0045  ft/ft)  is 
derived  from  the  groundwater  elevation  data  collected  in  November  1997.  The  value  of 
advective  groundwater  velocity  calculated  by  BIOSCREEN®  is  145  ft/yr  (see 
Attachment  M.l). 

M.4.2  Dispersivity 

Dispersion  refers  to  the  process  whereby  a  plume  will  spread  out  in  a  longitudinal 
direction  (along  the  direction  of  groundwater  flow),  transversely  (perpendicular  to 
groundwater  flow),  and  vertically  downward  due  to  mechanical  mixing  and  chemical 
diffusion  in  the  aquifer.  The  longitudinal,  transverse,  and  vertical  dispersivities  used  in 
the  model  are  calculated  by  BIOSCREEN®  from  the  estimated  maximum  benzene 
plume  length  of  450  feet  (see  Attachment  M.l). 

M.4.3  Retardation 

Retardation  of  benzene  relative  to  the  advective  velocity  of  the  groundwater  occurs 
when  benzene  molecules  are  sorbed  to  organic  carbon,  silt,  or  clay  particles  in  the 
aquifer  matrix.  Increasing  the  retardation  coefficient  decreases  the  contaminant 
migration  velocity  relative  to  the  advective  groundwater  velocity,  causing  the 
contaminant  to  be  biodegraded  to  a  greater  degree  along  a  given  travel  path.  Field  data 
collected  in  November  1997  indicate  minimum,  maximum,  and  average  total  organic 
carbon  (TOC)  concentrations  of  1500  mg/kg,  4500  mg/kg,  and  2900  mg/kg, 
respectively.  Using  these  field  values,  an  estimated  soil  bulk  density  of  1.7  kg/L,  and  a 
partition  coefficient  for  benzene  of  79  L/kg  (Wiedemeier  et  al,  1995),  a  minimum, 
maximum,  and  average  retardation  coefficient  for  benzene  of  3.4,  1.8,  and  2.6  were 
calculated.  The  minimum  value  of  1.8  was  used  in  the  model  (see  Attachment  M.  1)  to 
provide  a  maximum  contaminant  migration  velocity. 

M.4.4  First-Order  Decay  Coefficient 


BIOSCREEN®  uses  the  first-order  decay  coefficient  to  simulate  biodegradation  of 
dissolved  contaminants  after  they  have  migrated  downgradient  from  the  source  area. 
The  first-order  decay  coefficient  equals  the  half-life  of  the  contaminant  divided  by 
0.693.  The  half-life  of  benzene  published  in  literature  typically  ranges  from  0.02  to  2 
years  (Newell  et  al,  1996).  The  method  of  Buschek  and  Alcantar  (1995)  was  used  to 
calculate  a  first-order  decay  rate  from  site-specific  data.  Using  data  from  both 
November  1990  and  November  1997,  decay  rates  of  0.003  dayi  (1.1  year-')  and  0.004 
day'  (1.5  year')  were  calculated  for  benzene  at  the  site.  The  average  half-life 
calculated  for  this  range  of  decay  rates  is  0.5  year,  which  is  the  value  entered  into  the 
model  (see  Attachment  M.l), 

M.4.5  Instantaneous  Reaction  Data 

BIOSCREEN®  uses  field  data  for  certain  electron  acceptors  and  metabolic 
byproducts  to  calculate  a  biodegradation  rate  for  the  instantaneous  reaction  model.  The 
input  data  include  the  change  in  dissolved  oxygen,  nitrate,  and  sulfate  concentrations 
between  the  source  area  of  the  plume  and  an  upgradient,  background  area  and  the 
observed  ferrous  iron  and  methane  concentrations  in  the  source  area  of  the  plume. 
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Geochemical  data  collected  in  November  1997  were  used  as  the  input  for  the 
instantaneous  model  (Attachment  M.l). 

M.4.6  Source  Area  Dimensions  and  Concentrations 

BIOSCREEN®  assumes  a  source  represented  by  a  vertical  plane  perpendicular  to 
groundwater  flow.  The  cross-sectional  area  of  the  vertical  plane  was  estimated  from 
the  benzene  data  collected  in  November  1990  (Weston,  1995).  The  maximum  benzene 
concentration  in  the  UST  source  area  was  conservatively  estimated  to  be  15,000  pg/L 
on  the  basis  of  the  benzene  concentration  detected  at  well  ST019MW077  (10,000  pg/L) 
in  November  1990.  The  thickness  of  the  contaminated  soil  interval  was  estimated  to  be 
5  feet  based  on  historical  fluctuations  of  the  water  table  (Attachment  M.l).  An 
additional  source  was  added  to  represent  the  rupture  of  the  AVGAS  line  during  the 
summer  of  1996.  This  spill  was  modeled  as  a  separate  plume  (Attachment  M.2)  with  a 
source  width  of  50  feet  and  a  dissolved  benzene  concentration  of  5,000  pg/L. 

M.4.7  Source  Half-Life 

BIOSCREEN®  incorporates  an  approximation  for  a  declining  source  concentration 
over  time.  The  declining  source  term  assumes  that  the  mass  of  contaminant  in  the 
source  area  dissolves  slowly  as  fresh  groundwater  passes  through,  and  that  the  change 
in  source  zone  concentration  can  be  approximated  as  a  first-order  decay  process.  The 
model  will  compute  an  estimated  source  half-life  given  the  estimated  mass  of 
contaminant  present  in  the  source  area.  The  November  1990  data  are  the  earliest  data 
available  for  the  UST  source  area  concentrations,  so  the  source  area  mass  was 
estimated  from  these  data.  The  AVGAS  source  area  mass  was  calculated  from  an 
estimated  fuel  spill  of  approximately  500  gallons. 

M.5  MODEL  CALIBRATION 

The  analytical  inodel  was  calibrated  by  altering  input  parameters  in  a  trial-and-error 
fashion  until  the  simulated  plume  calculated  by  the  first-order  decay  model  and  the 
instantaneous  reaction  model  approxunated  observed  field  data.  The  parameters  varied 
during  calibration  were  the  source  area  dimensions  and  concentration  and  the  source 
mass.  The  parameters  were  varied  within  a  conservative  and  realistic  range  of  values 
until  the  seven-year  run  results  of  the  first-order  decay  model  and  the  instantaneous 
reaction  model  closely  matched  the  1997  dissolved  benzene  data  at  well  ST019MW077 
(see  Attaclunent  M.3)  and  source  area  of  the  AVGAS  pipeline  leak  (Attachment  M.4). 
The  final  input  data  for  the  plume  emanating  from  the  former  UST  area,  as  shown  in 
Attachment  M.l,  include  a  150-foot  wide  source  area  of  30,000  pg/L  and  a  benzene 
source  mass  of  4,000  kg  (or  a  release  of  approximately  1,600  gallons  of  fuel).  The 
final  input  data  for  the  plume  emanating  from  the  AVGAS  line  leak,  as  shown  in 
Attachment  M.2,  include  a  50-foot  wide  source  area  of  3,500  pg/L  and  a  benzene 
source  mass  of  1 ,250  kg  (or  a  release  of  approximately  500  gallons  of  fuel). 

M.6  Model  Results 

The  calibrated  models  for  each  source  area  were  run  for  an  additional  13  years 
beyond  1997  to  predict  the  maximum  plume  extent  and  concentrations  over  time. 
Results  of  the  model  run  for  the  former  underground  storage  tank  system  source  area 
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are  shown  on  Attachments  M.5,  M.6,  and  M.7  and  summarized  in  Table  M.2.  Results 
of  the  model  run  for  the  AVGAS  pipeline  source  area  are  shown  on  Attachments  M.8, 
M.9,  and  M.  10  and  summarized  in  Table  M.3. 


Table  M.2 

Predicted  Results  at  400  Feet  Downgradient  from  Source  Area  -  Plume  1 


BX  Service  Station 
Randolph  AFB,  Texas 


Model  Year 

First-order  Decay 
Model 

Instantaneous 
Reaction  Model 

1997 

IHBESSSBIH 

2000 

HHESSSIIIHH 

2005 

2010 

HIIHE99S9HH 

0  pg/L 

Maximum 

Migration 

Distance 

700  ft 

500  ft-600  ft 

The  First-order  Decay  Model  predicts  that  the  plume  has  been  receding  since  1997 
and  will  not  extend  beyond  700  feet  downgradient  from  the  source  area.  The 
Instantaneous  Reaction  Model  predicts  that  the  dissolved  benzene  plume  will  reach  it’s 
maximum  downgradient  extent  (500  feet  downgradient  from  the  source  area)  between 
1997  and  the  year  2000,  and  then  concentrations  will  quickly  decrease  to  below  the 
TNRCC  groundwater  quality  standards. 

Table  M.3 

Predicted  Results  at  300  Feet  Downgradient  from  Source  Area  -  Plume  2 


BX  Service  Station 
Randolph  AFB,  Texas 


Model  Year 

First-order  Decay 
Model 

Instantaneous 
Reaction  Model 

1997 

1  ftg/L 

Oug/L 

2000 

Oug/L 

2005 

30  Ug/L 

Oug/L 

2010 

30  Ug/L 

0  ug/L 

Maximum 

Migration 

Distance 

500  ft 

<  50  ft 

The  First-order  Decay  Model  predicts  that  the  plume  will  be  stable  by  the  year  2005. 
The  Instantaneous  Reaction  Model  predicts  that  the  maximum  downgradient  extent  of 
the  dissolved  benzene  plume  will  less  than  50  feet  from  the  source  area,  with 
concentrations  quickly  falling  below  TNRCC  groundwater  quality  standards. 

M.7  CONCLUSIONS 


The  following  conclusions  are  drawn  from  this  modeling  exercise; 
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1 .  The  results  presented  for  Plume  1  are  considered  conservative  due  to  the  fact  that 
benzene  was  not  detected  in  any  perimeter  wells  above  the  project  reporting  limit 
during  the  November  1997  sampling  event.  Modeling  results  indicate  that 
benzene  should  have  been  detected  at  approximately  100  to  200  pg/L. 

2.  The  maximum  predicted  downgradient  migration  for  Plume  1  was  720  feet  from 
the  source  area  (First-order  Decay  Model).  The  Instantaneous  Reaction  Model 
predicted  a  maximum  migration  of  500  feet.  However,  due  to  the  conservative 
nature  of  the  results,  migration  of  benzene  to  these  distances  is  not  expected. 
One  objective  of  the  proposed  future  groundwater  monitoring  events  is  to 
confirm  this  observation. 

3.  The  maximum  predicted  downgradient  migration  for  Plume  2  was  500  feet  from 
the  source  area  (First-order  Decay  Model).  The  Instantaneous  Reaction  Model 
predicted  less  than  50  feet  of  migration. 

4.  Although  not  entirely  representative  of  what  is  occurring  at  the  site,  these  results 
indicate  that  the  potential  for  dissolved  contaminants  to  migrate  to  off-site 
receptor  exposure  points  is  low,  and  that  the  groundwater  concentrations  will 
continually  decrease  via  namral  attenuation. 
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Attachment  M.2 
Bioscreen  Input  -  Plume  2 
BX  Sei^ice  Station 
Randolph  AFB,  Texas 
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Walton,  Norman _ 

From:  Hansen,  Jerry  E,  Mr,  HQAFCEE  [Jerry.Hansen@HQAFCEE.brooks.af.mil] 

Sent:  T uesday,  August  08,  2000  10:16  AM 

To:  'nwalton@dtic.mir 

Subject:  Distribution  statement  for  AFCEE/ERT  reports 

Norman,  This  is  a  followup  to  our  phone  call.  The  eight  boxes  of  reports  you  received  from  us  are  all  for 
unlimited  distribution.  If  you  have  any  questions,  you  can  contact  me  at  DSN  240-4353. 


08/08/2000 


